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INFORMATION DISPLAY DEVICE 

(57) [Abstract] 

[Object] To provide a mobile unit position information 
display device capable of knowing the current position of 
one specific mobile unit by another mobile unit. 

[Solving Means] A mobile unit position information 
display device comprises: a mobile unit 100 having a current 
position calculating unit 22 for calculating the current 
position, an ID storing unit 40 for storing an ID assigned 
to a user, and a communication unit 70 for transmitting the 
current position and the ID; a center 400 having a mobile 
unit position information storing device 316 for storing the 
current position and the ID which are transmitted by the 
mobile unit 100 to have a corresponding relation 
therebetween, search means for searching the mobile unit 
position information storing device 316 based on the 
transmitted ID and searching the current position 
corresponding to the ID, and output means for outputting the 
search result of the search means; and a mobile unit 200 
having an input unit 50 for inputting the ID, the 
communication unit 70 for transmitting the inputted ID to 
the center 400, and a display unit for displaying the search 
result which is outputted by the center 400. 
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[Claims] 

[Claim 1] A mobile unit position information display device 
characterized by comprising: 

a mobile unit having current position calculating means 
for calculating a current position, identifier storing means 
for storing an identifier assigned to a user, communication 
means for transmitting said current position and said 
identifier; * 

a center having storing means for storing said current 
position and said identifier which are transmitted by said 
mobile unit to have a corresponding relation therebetween, 
search means for searching said storing means and searching 
the current position corresponding to said identifier, and 
output means for outputting a search result of said search 
means; and 

mobile unit search means having input means for input 
the identifier, transmitting means for transmitting said 
identifier inputted to said center, and display means for 
displaying a search result to be outputted by said center. 
[Claim 2] A mobile unit position information display device 
according to Claim 1, characterized in that said mobile unit 
further comprises : 

destination input means for inputting a position at a 
destination; 

route calculating means for calculating a route to the 

/ 

l 
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destination; and 

means for transmitting said position at the destination 
and said route to the destination. 

[Claim 3] A mobile unit position information display device 
according to Claim 1 or 2, characterized in that said mobile 
unit further comprises selecting means for allowing the user 
to select whether or not said current position and said 
identifier are transmitted to said center. 

[Claim 4] A mobile unit position information display device 
according to Claim 1, characterized in that said 
transmitting means transmits the identifier assigned to the 
user of said mobile unit search means together with said 
identifier inputted and & 

said center further comprises user information storing 
means for storing said identifier assigned to the user and 
authenticating means for searching said user information 
storing means on the basis of said identifier transmitted . 
and authenticating whether or not the user is a regular user. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a mobile unit position information display device, 
more particularly, to a mobile unit position information 
display device capable of knowing a position of a specified 
vehicle via the Internet or by an on-vehicle navigation 
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system. 
[0002] 

[Description of the Related Arts] As generally be known, 
the GPS (Global Positioning System) comprises: an antenna 
for receiving a radoio wave transmitted from a GPS satellite 
to a mobile unit; and a device for calculating the current 
position on the earth on the basis of the received wave and 
displaying the current position together with a map. 
(First conventional example) In business such as taxi 
business requiring prompt allocation of a taxi cab in 
response to a request by a client, the GPS devices are 
provided for a plurality of mobile units (vehicles) and a 
central control device for concentratively managing the 
current positions of the vehicles are also provided therefor. 
Based on the. current position information which is 
transmitted by the plurality of mobile units, the current 
position of each vehicle is displayed to a display device 
together with a map and an instruction for the allocation of 
the taxi cab is issued to the vehicle at the position 
nearest to the client. 

[0003] (Second conventional example) There is proposed a 
technique whereby the GPS device is mounted to one 
automobile and a device for communicating information such 
as position information, advancing-direction information, 
and advance speed information with another automobile 
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located within the communication range of an automobile 
telephone. According to this technique, not only the 
current position of the one automobile is displayed on a map 
but also information such as advance direction, position and 
speed of the other automobile located within the area is 
displayed. Thereby, the situation of the other automobile 
located around the one automobile is obtained. The details 
of this technique are disclosed in, for example, Japanese 
Unexamined Patent Application Publication Nos . 3-126199 and 
4-204590. 

[0004] (Third conventional example) There is proposed a 
caller information display device having on a vehicle, a 
detecting device for detecting the position of the vehicle 
such as geomagnetism sensor and a gyroscope, a device for 
calculating the current position on the basis of a road map 
database in accordance with the search result by the search 
device and for displaying the current position as well as 
the map on a display device, and a- caller information 
database for storing a telephone number, location, name, 
classification, and other information of a user of a pager. 
According to the caller information display device, based on 
the search result of the search device and the information 
stored in the road* map database, not only the map but also 
the current position of the vehicle are displayed on the 
display device. In addition, if there is a call from the 
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pager, the caller information database is searched on the 
basis of the telephone number of a caller, a name and 
position coordinate of the caller are specified, and the 
position of the caller is displayed on the display device. 
The details of this technique are disclosed in, for example, 
Japanese Unexamined Patent Application Publication No. 4- 
111543. 
[0005] 

[Problems to be Solved by the Invention] In the first 
conventional example, the operation of the central control 
device is only to concentrat ively manage information of the 
current positions to be transmitted by the vehicles and it 
is impossible for one vehicle to know the position of 
another vehicle. Therefore, the first conventional example 
is suitable only for the specific business of a taxi, etc. 
and, however, there is a problem therein that this technique 
cannot be user for application in the case of needing to 
know the position of the one vehicle from the other vehicle. 
The first conventional example also has a problem that the 
privacy is invaded by other persons because the position of 
the one vehicle is always always grasped by the central 
control device. Although the first conventional example has 
the advantage that the positions. of a plurality of vehicles 
can be grasped, it has a limitation that a user is only, for 
example, a member of the taxi company. 
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[0006] The second conventional example is suitable for 
application such that one vehicle grasps the position of 
another vehicle around the one vehicle. However, when a 
large number of vehicle exist around- the one vehicle, it has 
a problem that it is difficult to specify a specific vehicle 
from those vehicles and to grasp only the situation of the 
specific vehicle. Further, according to the second 
conventional example, it is possible only to grasp the 
situations such as the positions and speeds of other 
vehicles around the one vehicle. Therefore, it has a 
fundamental problem that, for example, as in the case in 
which the one vehicle is located in Wako-city and the other 
specific vehicle is located in Tokyo-to, the position of the 
other vehicle cannot be grasped if the distance is far more 
than a certain degree. 

[0007] In the third conventional example, the telephone 
number, location, name, classification, and other 
information of the caller are stored in the caller 
information database, and it is mounted on the vehicle. 
That is, in the case in which a caller performs a call 
through the pager, information stored in the caller 
information database is displayed on the on-vehicle display 
device as the position of the caller. Therefore, for 
example, as in the case in which the caller performs a call 
through the pager by use of a coin, box located outside, 
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there is a problem that if the caller moves, it is 
impossible to know the current position of the caller. 
[0008] The present invention is devised in terms of the 
above circumstances. The main object of the present 
invention is to provide a mobile unit position information 
display device capable of knowing the current position of 
one specific mobile unit by another mobile unit. More 
specifically, the object of the present invention is to 
provide a mobile unit position information display device 
capable of almost accurately knowing the current position of 
other vehicle by using a personal computer at home by 
general peoples, mobile computer which is taken by them when 
they are out, or on-vehicle navigation system. Further, the 
object of the present invention is to provide a mobile unit 
position information display device capable of guard the 
personal privacy. 
[0009] 

[Means for Solving the Problems] In order to solve the 
problems, according to the present invention, a mobile unit 
position information display device is characterized by 
including: a mobile unit having current position calculating 
means for calculating a current position, identifier storing 
means for storing an identifier assigned to a user, 
communication means for transmitting the current position 
and the identifier; a center having storing means for 
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storing the current position and the identifier which are 
transmitted by the mobile unit to have a corresponding 
relation therebetween, search means for searching the 
storing means and searching the current position 
corresponding to the identifier, and output means for 
outputting a search result of the search means; and mobile 
unit search means having input means for input the 
identifier, transmitting means for transmitting the 
identifier inputted to the center, and display means for 
displaying a search result to be outputted by the center- 
Also, according to the present invention, the mobile unit 
position information display device is characterized in that 
the mobile unit further includes: destination input means c$ 
for inputting a position at a destination; route calculating 
means for calculating a route to the destination; and means 
for transmitting the position at the destination and the 
route to the destination. Further, according to the present 
invention, the mobile unit position information display 
device is characterized in that the mobile unit further has 
selecting means for allowing the user to select whether or 
not the current position and the identifier are transmitted 
to the center. Furthermore, according to the present 
invention, the mobile unit position information display 
device is characterized in that the transmitting means 
transmits the identifier assigned to the user of the mobile 
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unit search means together with the identifier inputted and 
the center further has user information storing means for 
storing the identifier assigned to the user and 
authenticating means for searching the user information 
storing means on the basis of the identifier transmitted and 
authenticating whether or not the user is a regular user. 
[0010] 

[Embodiments] Embodiments of the present invention will be 
described with reference to the drawings hereinlater. Fig. 
1 is a block diagram showing the overall construction of a 
mobile unit position information display device according to 
one embodiment of the present invention. As shown in Fig. 1, 
the mobile unit position information display device 
according to the embodiment of the present invention 
comprises mobile units 100 and 200 such as vehicles, a fixed 
station 300 such as a home personal computer, notebook-type 
personal computer, PDA, or mobile computer, and a center 4 00, 
The mobile unit 200 and fixed station 300 are mobile unit 
search means. 

[0011] In the mobile unit position display device according 
to the present embodiment, a description is given of the 
case in which the current position of the mobile unit 100 is 
searched by the mobile unit 200 or fixed station 300. Note 
that although, in Fig. 1 and Fig. 2 which will be described 
in later, a description of the constructions of the mobile 
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units 100 and 200 exemplifies the mobile unit 100, the 
mobile unit 200 has the same construction. As shown in Fig. 
1, the mobile unit 100 comprises an antenna 10 for GPS, a 
control unit 20 for controlling each component in the device, 
which will be described in detail hereinlater, a map 
information storing unit 30 for storing map information, an 
ID storing unit (identifier storing means) 40 for storing a 
specific ID assigned to a user of the mobile unit 100, an 
input unit 50 for inputting various instructions of the user, 
a display unit (display means) 60 for displaying the map 
information, etc., and a communication unit (communication 
means, transmitting means) 70 for communicating data with 
the center 400. 

[0012] The antenna 10 for the GPS receives radio wave 
transmitted by a GPS satellite. The control unit 20 
calculates the current position on the basis of a reception 
signal outputted through the antenna 10, calculates the 
current positions of other mobile units on the basis of 
current position information of other mobile units which is 
obtained by communication with the center 400, which will be 
described hereinafter, and displays them. Fig. 2 is a block 
diagram showing the detailed construction of the mobile unit 
100. As shown in Fig. 2, the control unit 20 has a current 
position calculating unit 22, a route calculating unit 
(route calculating means) 24, map information search unit 26, 
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and a display control unit 28. 

[0013] The current position calculating unit (current 
position calculating means) 22 calculates the current 
position of the mobile unit 100 based on the reception 
signal to be outputted through the antenna 10. The route 
calculating unit 24 calculates a route to the destination 
based on the current position calculated by the current 
position calculating unit 22 and information indicating the 
destination to be inputted by the input unit 50. The map 
information search unit 26 searches the map information 
storing unit 30 based on the calculated result of the 
current position calculating unit 22 or route calculating 
unit 24 or the current position information of the other 
mobile units obtained from the center 400, and obtains the 
map near the current position of the mobile unit 100 and the 
map information near the current position of other mobile 
units . 

[0014] The display control unit 28 adds the current 
position of the mobile unit 100 and the current positions of 
other mobile units to the map information obtained by the 
map information search unit 26, and adds information 
indicating the route from the current position of the mobile 
unit 100 to the .destination and outputs it. When the user 
operates the input unit 50 and a message that the current 
positions of other mobile units are searched is inputted, 
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the display control unit 28 generates a menu screen for 
search and outputs it . 

[0015] The input unit (input means, destination input means, 
and selecting means) 50 comprises a plurality of buttons and 
a touch panel, and an operational signal corresponding to 
the operation of the user is inputted to the control unit 20. 
The display unit 60 has a CRT (Cathode Ray Tube) and liquid 
crystal, etc., and displays data in accordance with the 
output of the display control device 28. The ID storing 
unit 40 stores a specific ID assigned to the user of the 
mobile unit 100 and identification information indicating 
the its own equipment is the mobile unit. With respect to 
the aforementioned ID, when the user presents a document for 
subscribing or accesses the center 400 and subscribes 
thereto by on-line signup in the case of using the mobile 
unit position information display device, a specific ID is 
assigned and a set of the personal information of the user 
(an address and telephone number, etc.) and the assigned ID 
is stored in a user information storing device (not shown) 
of the center 400. The user operates the input unit 50 and 
inputs the assigned ID and identification information and, 
then, the control unit 50 stores the inputted ID in the ID 
storing unit 40. 

[0016] The communication unit 70 communicates data with the 
center 400 and a digital communication device such as a 
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portable telephone is preferable thereto. The communication 
unit 70 transmits the current position which is calculated 
by the current position calculating unit 22 and is outputted 
by the control unit 20, the ID which is read out by the ID 
storing unit 40 and is outputted by the control unit 20, the 
information which is calculated by the route calculating 
unit 24, and the destination which is inputted by the input 
unit 50 to the center 400 in accordance with a user's 
instruction . 

[0017] Next, the fixed station 300 in Fig. 1 will be 
described hereinlater. The fixed station 300 is the above- 
mentioned home personal computer, notebook-type personal 
computer, PDA, or mobile computer, etc. Differently from 
the mobile units 100 and 200, the fixed station 300 has no 
antenna 10 for receiving a wave which is transmitted by the 
map information storing unit 30 and GPS satellite for 
storing the map information. 

[0018] Therefore, a control unit 20' provided in the fixed 
station 300 has a construction obtained by omitting the 
current position calculating unit 22, route calculating unit 
24, and map information search unit 26 from the control unit 
20 provided in the mobile units 100 and 200. An ID storing 
unit 40 1 stores identification information indicating that 
its own equipment is the fixed station. Although a 
communication unit 70 is the same as the communication unit 



- 16 - 



70 provided in the mobile units 100 and 200, the 
communication unit 70 may be a digital communication device 
such as a portable telephone and PHS, a modem, and a TA 
(Terminal Adapter), etc. 

[0019] Next, the center 400 in Fig. 1 will be described 
hereinbelow. Fig. 3 is a block diagram showing the 
construction of the center 400. As shown in Fig. 3, the 
center 400 has a WWW (World Wide Web) server (search means) 
312, a map drawing server 314, a mobile unit position 
information storing device 316 (storing means), user 
information storing device (user information storing means) 
318, an authenticating device (authenticating means) 320, a 
communication device 322, and a router 324 (then, & 
communication device 322 and router are output means) . 
Those are connected to a bus via a LAN (Local Area Network) 
cable LC such as the Ethernet. 

[0020] The above communication device 322 connects the LAN 
cable LC to a public line and the WWW server 312 can access 
the communication device 322 via the public line or portable 
telephone. The router 324 connects the LAN cable LC to an 
Internet IN. Therefore, the user can access the WWW server 
312 via the Internet IN from the terminal connected to the 
Internet IN . 

[0021] When the user of the mobile unit 200 or fixed 
station 300 in Fig. 1 accesses the center 400 via the public 
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line or Internet IN, the above WWW server 312 presents an 
interface for search. That is, the WWW server 312 presents 
a service for easily searching a search procedure of the 
mobile unit to the user without a troublesome operation. 
When there is an access by the fixed station 300 which does 
not store the map information, the map drawing server 314 
outputs the map information obtained by adding the position 
of the mobile unit to the map on the map information near 
the mobile unit to be searched. 

[0022] The mobile unit position information storing device- 
316 sets the ID transmitted by the mobile units 100 and 200 
or fixed station 300 via the public line or Internet IN and 
the information having the position information, destination, 
route from the current position to the destination, etc. to 
a pair, and stores the pair. In other words, by searching 
the mobile unit position information storing device 316 
while the ID is a key, it is possible to know the current 
position, destination, and route of the user to which the ID 
is assigned. 

[0023] The user information storing device 318 stores 
personal information such as an address and telephone number, 
etc. of the user corresponding to the ID assigned to the 
user. The authenticating device 320 searches the user 
information storing device 318 on the basis of the ID 
transmitted via the public line or Internet IN, and 
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determines whether or not the user who transmitted the ID is 
a regular user . 

[0024] A description is given of an operation of a mobile 
unit position information display device according to the 
embodiment of the present invention. First, a description 
is given of an operation when the position information of 
the mobile unit 100 is transmitted to the center 400. Fig. 
4 is a flowchart showing the operation when the position 
information of the mobile unit is transmitted to the center 
400 in the mobile unit position information display device 
according to the embodiment of the present invention. When 
a process starts, the user first operates the input unit 50 
(see Fig. 2) and selects an information communicating 
function (step SA10) . The information communicating 
function means a function for transmitting the current 
position of the mobile unit 100 to the center 400. When the 
user selects the information communicating function, the 
process proceeds to step SA20. 

[0025] In step SA20, a connecting process between the 
mobile unit 100 and the center 400 is performed. In this 
process, the communication unit 70 provided in the mobile 
unit 100 issues a connection request to the center 400, 
thereby establishing a line between the communication unit 
70 and the center 400. If the line is established, the 
control unit 20 reads out the ID from the ID storing unit 40 
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and outputs the read-out ID to the communication unit 70. 
The communication unit 70 transmits the ID to be outputted 
by the control unit 20 to the center 400. 

[0026] In the center 400, when the line between the center 
400 and the mobile unit 100 is established and the ID is 
transmitted, the authenticating device 320 searches the user 
information storing device 318 and determines whether or not 
the transmitted ID is regular, i.e., the ID stored in the 
user information storing device 318. If the authenticating 
device 320 determines that the transmitted ID is stored in 
the user information storing device 318, the process 
proceeds to step SA30. 

[0027] In step SA30, the center 400 transmits a current 
position information transmitting request signal to the 
mobile unit 100. When the line between the mobile unit 100 
and the center 400 is established, the WWW server 312 
provided in the center 400 transmits data of a so-called 
homepage in which service contents to be provided become a 
list to the mobile unit 100. This homepage is described by 
an HTML (Hyper Text Markup Language) format and data thereof 
includes data for displaying a button for confirmation for 
transmitting the present position of the mobile unit 100 to 
the user. If transmitting the current position information 
transmitting request signal to the mobile unit 100, the 
control unit 20 displays data for confirming to the user 
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whether or not the current position information is to be 
transmitted to the display unit 60 (step SA40) . After the 
end of the process in step SA40, the process proceeds to 
step SA50. 

[0028] In step SA50, based on the confirmed display which 
is displayed on the display unit 60, the user operates the 
operational button and selects transmission of the position 
information and, then, the process proceeds to step SA60. 
In step SA60, if the current position information always 
calculated by the current position calculating unit 22 or 
the destination is inputted by the input unit 50, a process 
to transmit the route information calculated by the route 
calculating unit 24 and the destination to the center 400 is 
performed. If these information is transmitted to the 
center 400, it is stored in the user information storing 
device 318 corresponding to the ID. Time at which the 
information transmitted by the center 400 is recorded is 
added and recorded. The current position information, route 
information, and destination are typically referred to as 
current position information hereinlater. 

[0029] With these operations, the process for transmitting 
the current position information to the center 400 ends. In 
step SA50, if it is selected that the current position 
information is not transmitted, a process for transmitting 
the current position information (step SA60 and step SA70) 
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are not performed and the processing routine ends. 
[0030] A description will be given of a process for 
searching the current position of the mobile unit 100 by the 
mobile unit 200 in Fig. 1 with reference to Figs. 5 and 6 
hereinlater. Fig. 5 is a flowchart showing the process 
performed in the mobile unit 200 in the case of searching 
the current position of the mobile unit 100 by the mobile 
unit 200. Fig. 6 is a flowchart showing a process performed 
in the center 400 on search. 

[0031] When search starts, the user of the mobile unit 200 
operates the input unit 50 provided in the mobile unit 200 
and inputs a password assigned in advance, thereby executing 
log-in to the' center 400. In this case, the control unit 20 
provided in the mobile unit 200 reads out the ID assigned to 
the user of the mobile unit 200 which is stored in the ID 
storing unit 40. The read-out ID is outputted to the 
communication unit 70 and is transmitted to the center 400 
via the communication unit 70 (step SB10). 

[0032] When the ID is transmitted, the authenticating 
device 320 provided in the center 400 executes a process for 
determining whether or not the user of the ID is a regular 
user (step SC10) . This process is performed by determining 
whether or not the transmitted ID is stored in the user 
information storing device 318 (step SC20) . If the 
authenticating device 320 determines that the user of the ID 
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is no regular user (the determination is "NO"), the process 
proceeds to step SC50', and a process for disconnecting the 
line is performed. 

[0033] If the authenticating device 320 determines that the 
ID indicates the regular user ("YES" in step SC20) , the 
process proceeds to step SC30. In step SC30, the line 
between the center 400 and the mobile unit 200 is 
established and the control unit 20 provided in the mobile 
unit 200 displays such a message, e.g., "the line is 
connected to the center." on the display unit 60. 
[0034] On the above display, the user of the mobile unit 
200 operates the input unit 50 and starts a browser program 
having a function to access the WWW server 312 provided in*# 
the center 400 (see Fig. 3) (hereinlater , referred to as a 
browser) . The above-mentioned browser is generally known in 
communication via the Internet and is used when accessing a 
homepage to be provided by the WWW server which is 
configured on a computer connected to the Internet. In the 
browser, a specific homepage is accessed by designating a 
specific URL (Uniform Resource Locator) assigned each 
homepage. Incidentally, the above browser is set to access 
a specific URL on start. Therefore, when the user of the 
mobile unit 200 starts the browser, the user automatically 
accesses to the WWW server 312 provided in the center 400. 
[0035] When the browser accesses the WWW server 312, the 



- 23 - 



control unit 20 in the mobile unit 200 reads out 
identification information indicating that its own equipment 
is the mobile unit by the ID storing unit 40 and transmits 
this message (step SB20) . When the identification 
information is transmitted, in the center 400, a process for 
determining whether or not the identification information 
indicates a mobile unit is executed (step SC30) . Herein, 
since the identification information to be transmitted 
indicates the mobile unit, the determination in step SC30 is 
"YES" and the process proceeds to step SC40. 
[0036] In step SC40, the WWW server 312 first transmits 
data for displaying a search menu to the mobile unit 200. 
When this data is transmitted, the browser displays data on 
the display unit 60 as shown in Fig. 8. Fig. 8 is a diagram 
showing a display example which is displayed on the display 
unit 60 when searching the specific mobile unit. As shown 
in Fig. 8, the display unit 60 displays data for promoting 
an input operation of an ID assigned to a user desiring the 
search. 

[0037] When the display shown in Fig. 8 is performed, the 
user operates the input unit 50 and inputs the ID of the 
user desiring the search (step SB30) . In this case, data is 
displayed on an ID input column CI (see Fig. 8) in 
accordance with the user's operation. When the user 
completes the input operation and confirms that the inputted 



- 24 - 



ID is not error based on the display of the ID input column 
CI, the user presses a portion on which a map display button 
Bl is displayed. When the portion on which the map display 
button Bl is pressed, the inputted ID is transmitted to the 
center 400. 

[0038] When the ID is transmitted, the WWW server 312 
provided in the center 400 searches the mobile unit current 
position storing device 316 while the transmitted ID is a 
key. The WWW server 312 reads out the current position 
information corresponding to the transmitted ID and 
transmits the read-out current position information to the 
mobile unit 200 (step SC40) . Incidentally, the data to be 
transmitted includes not only the current position 
information but also time at which the current position 
information is updated, destination, and moving route. 
[0039] When these data is transmitted to the mobile unit 
200, the display control device 28 (see Fig. 2) receives the 
transmitted data and temporarily stores it (step SB40) . 
After the above processes end, a process for disconnecting 
the established line between the mobile unit 200 and the 
center 400 is performed (step SB50 and step SC50) . When the 
line is disconnected, the process of the center 400 ends.. 
[0040] In the mobile unit 200, based on the current 
position information in the received data, the map 
information search unit 26 searches the map information 
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storing unit 30 and reads out the map information around the 
current position of the mobile unit 100 (step SB60) . When 
the map information is read out, the map information search 
unit 26 executes a process for synthesizing the received 
current position information and map information (step SB70) 
and outputs the synthesized signal to the display control 
unit 28. The display control unit 28 displays data on the 
display unit 60 as shown in Fig. 9. Fig. 9 is a diagram 
showing one example of the search result. As show in Fig. 9, 
a title Ml, map information IM obtained by synthesizing -the 
current position of the mobile unit 100 and position 
information PI indicating advance direction, and time 
information Tl indicating time when the current position 
information is updated are displayed on the screen. 
[0041] An enlargement button B10 and a reduction button- B20 
are displayed on the screen. The user presses a portion" 
where these buttons are displayed and, thereby, the map 
information IM is enlarged or reduced (step SB80) . As 
mentioned above, the display control device 28 temporarily 
stores the current position information transmitted by the 
center 400 and has the map information storing unit 30 for 
storing the map information. Therefore, data to be 
transmitted from the center 400 to the mobile unit 200 may 
be only the current position information. Since the amount 
of transmitted data is small, time required for 
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communication is short. In the case of the enlargement and 
reduction, the map information is obtained by searching the 
map information storing unit 30, so that time required for 
the enlargement and reduction is short . 

[0042] Next, a description is given of the case in which 
the current position of the mobile unit 100 is searched by 
the fixed station 300 with reference to Figs. 6 and 7 
hereinbelow. Fig. 7 is a flowchart showing a process 
performed in the fixed station 300 when the current position 
of the mobile unit 100 is searched by the fixed station 300. 
When search starts, similarly to the processing routine in 
the case in which the current position of the mobile unit 
100 is searched by the mobile unit 200 with reference to Fig. 
5, the user of the fixed station 300 operates the input unit 
50 and inputs a password assigned in advance, thereby 
executing log-in to the center 400. In this case, the 
control unit 20 1 provided in the fixed station 300 reads out 
an ID which is stored in the ID storing unit 40 and is 
assigned to a user of the fixed station 300. The read-out 
ID is outputted to the communication unit 70 and transmits 
it to the center 400 via the communication unit 70 (step 
SD10) . 

[0043] When the above ID is transmitted, the authenticating 
device 320 provided in the center 400 performs a process for 
determining whether or not the user of the ID is a regular 
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user (step SC10) . This process is performed by determining 
whether or not the transmitted ID is stored in the user 
information storing device 318 (step SC20) . If the 
authenticating device 320 determines that the user of the ID 
is not a regular user (the determination is "NO") , the 
process proceeds to step SC50 and a process for 
disconnecting the line is executed. 

[0044] On the other hand, if the authenticating device 320 
determines that the user of the ID is a regular user 
(determination is "YES"), the process proceeds to step SC30-. 
In step SC30, the line between the center 400 and fixed 
station 300 is established. In the control unit 20' 
provided in the fixed station 300, such a message, e.g., 
"the line is connected to the center" is displayed on the 
display unit 60. 

[0045] With the above display, the user of the fixed 
station 300 operates the input unit 50 and starts the 
browser provided in the center 400. When the browser 
accesses the WWW server 312, the control unit 20' in the 
fixed station 300 reads out identification information 
indicating that its equipment is the fixed station from the 
ID storing unit 40 and transmits it to the center 400 (step 
SD20) . When the identification information is transmitted, 
a process for determining whether or not the identification 
information indicates the mobile unit in the center 400 is 
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performed (step SC30) . Herein, the transmitted 
identification-information indicates the fixed station, so 
that the determination in step SC30 is "NO" and the process 
proceeds to step SC60. 

[0046] In step SC60, the WWW server 312 first transmits 
data for displaying a search menu to the fixed station 300. 
When the data is transmitted, the browser displays data on 
the display unit 60 as shown in Fig. 8. Fig. 8 is a diagram 
showing a display example on the display unit 60 when a 
specific mobile unit is searched. As shown in Fig. 8, the 
display unit 60 displays data for promoting an input 
operation of an ID of a user desiring the search. 
[0047] When the data is displayed as shown in Fig. 8, thea 
user operates the input unit 50 and inputs the ID of the 
user desiring the search (step SD30) . In this case, data is 
displayed on an ID input column CI (see Fig. 8) in 
accordance with the operation of the user. When the user 
completes the input operation and confirms that the inputted 
ID is not error based on the display of the ID input column 
CI, the user presses a portion on which a map display button 
Bl is displayed. When the portion on which the map display 
button Bl is pressed, the inputted ID is transmitted to the 
center 400. 

[0048] When the ID is transmitted, the WWW server 312 
provided in the center 400 searches the mobile unit current 
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position information storing device 316 while the 
transmitted ID is a key. The WWW server 312 reads out the 
current position information corresponding to the 
transmitted ID and searches the map information around the 
current position corresponding to the read-out current 
position information from the map drawing server 314. When 
the map information is read out, the WWW server 312 performs 
a process for transmitting the read-out current position 
information and map information to the fixed station 300 
(step SC60) . Incidentally, the data to be transmitted 
includes not only the current position information but also 
time at which the current position information is updated, 
destination, and moving route. 

[0049] When these data is transmitted to the fixed station 
300, the display control device 28 (see Fig. 2) receives the 
transmitted data and temporarily stores it (step SD40). 
After the above processes end, a process for disconnecting 
the established line between the fixed station 300 and the 
center 400 is performed (step SD50 and step SC50) . When the 
line is disconnected, the processes of the center 400 end. 

[0050] In the fixed station 300, the control unit 20 f 
executes a process for synthesizing the current position 
information in the received data and map information (step 
SD60) and outputs the synthesized signal to the display 
control unit 28. The display control unit 28 displays, for 
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example, data shown in Fig. 9 on the display unit 60. Fig. 
9 is a diagram showing one example of the search result. As 
show in Fig. 9, the title Ml, map information IM obtained by 
synthesizing the current position of the mobile unit 100 and 
position information PI indicating advance direction, and 
time information Tl indicating time at which the current 
position information is updated are displayed on the screen. 
[0051] The enlargement button B10 and the reduction button 
B20 are displayed on the screen. The user presses a portion 
where these buttons are displayed and, thereby, the map 
information IM is enlarged or reduced (step SD70). As 
mentioned, above, it is possible to obtain both the current 
position of the mobile unit 100 and map information from the 
fixed station 300 having no device for storing the map 
information. Although, in the display example shown in Fig.' 
9, contents displayed in the map information IM are only the 
current position of the mobile unit 100, obviously, the 
route information and the position at the destination may 
simultaneously be displayed. 
[0052] 

[Advantages] As mentioned above, according to the present 
invention, a mobile unit position information display device 
includes a mobile unit having current position calculating 
means for calculating a current position, identifier storing 
means for storing an identifier assigned to a user, 
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communication means for transmitting the current position 
and the identifier, a center having storing means for 
storing the current position and the identifier which are 
transmitted by the mobile unit to have a corresponding 
relation therebetween, search means for searching the 
storing means and searching the current position 
corresponding to the identifier, and output means for 
outputting a search result of the search means, and mobile 
unit search means having input means for input the 
identifier, transmitting means for transmitting the 
identifier inputted to the center, and display means for 
displaying a search result to be outputted by the center. 
Accordingly, advantageously, the current position of a 
specific mobile unit can be known by the mobile unit search 
means such as the mobile unit and fixed station. The mobile 
unit further includes destination input means for inputting 
a position at a destination, route calculating means for 
calculating a route to the destination, and means for 
transmitting the position at the destination and the route 
to the destination. Accordingly, advantageously, the 
destination and the route to the destination can also be 
known. Further, the mobile unit has selecting means for 
allowing the user to select whether or not the current 
position and the identifier are transmitted to the center. 
Accordingly, advantageously, the privacy of the user can be 
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guarded. The transmitting means of the mobile unit search 
means transmits the identifier assigned to the user of the 
mobile unit search means together with the identifier 
inputted/ and the center also has user information storing 
means for storing the identifier assigned to the user and 
authenticating means for searching the user information 
storing means on the basis of the identifier transmitted and 
authenticating whether or not the user is a regular user. 
Accordingly, advantageously, an illegal access can be 
prevented. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing the overall 
construction of a mobile unit position information display 
device according to one embodiment of the present invention. 

[FIG. 2] Fig. 2 is a block diagram showing the detailed 
construction of a mobile unit 100. 

[FIG. 3] Fig. 3 is a block diagram showing the construction 
of a center 400. 

[FIG. 4] Fig. 4 is a flowchart showing the operation when 
position information is transmitted to the center 400 in the 
mobile unit position information display device according to 
the embodiment of the present invention. 

[FIG. 5] Fig. 5 is a flowchart showing a process which is 
performed in a mobile unit 200 when the current position of 
the mobile unit 100 is searched by the mobile unit 200. 
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[FIG. 6] Fig. 6 is a flowchart showing a process which is 
performed in the center 400 upon search. 

[FIG. 7] Fig. 7 is a flowchart showing a process which is 
performed in a fixed station 300 when the current position 
of the mobile unit 100 is searched by the fixed station 300. 

[FIG. 8] Fig. 8 is a diagram showing a display example 
which is displayed on a display unit 60 when a specific 
mobile unit is searched. 

[FIG. 9] Fig. 9 is a diagram showing one example of a 
search result. 

[Reference Numerals] 
100, 200 mobile unit 
300 fixed station 
400 center 

22 current position calculating unit 

24 route calculating unit 

40 ID storing unit 

50 input unit 

60 display unit 

70 communication unit 

314 map drawing server 

316 mobile unit position information storing device 
318 user information storing device 
320 authenticating device 
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[FIG. 1] 

100, 200.. MOBILE UNIT, 300.. FIXED STATION, 400.. CENTER 
[FIG. 2] 

22.. CURRENT POSITION CALCULATING UNIT 

24.. ROUTE CALCULATING UNIT 

26.. MAP INFORMATION SEARCH UNIT 

28.. DISPLAY CONTROL UNIT 

30.. MAP INFORMATION STORING UNIT 

40.. ID STORING UNIT, 50.. INPUT UNIT 

60.. DISPLAY UNIT, 70.. COMMUNICATION UNIT 

[FIG. 3] *2 

312 . . WWW SERVER 

314.. MAP DRAWING SERVER 

316.. MOBILE UNIT POSITION INFORMATION STORING DEVICE 

318.. USER INFORMATION STORING DEVICE 

320.. AUTHENTICATING DEVICE 

324. . ROUTER 

(a) . . PUBLIC LINE 

[FIG. 4] 

SA10.. SELECT INFORMATION COMMUNICATING FUNCTION 
SA20.. CONNECTING PROCESS 

SA30.. TRANSMIT CURRENT POSITION INFORMATION TRANSMITTING 
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REQUEST SIGNAL BY CENTER 

SA40.. TRANSMISSION CONFIRMING DISPLAY PROCESS 
SA50. . TRANSMITTED? 

SA60.. CURRENT POSITION INFORMATION TRANSMITTING PROCESS 
SA70.. PERFORM CURRENT POSITION INFORMATION STORING PROCESS 
BY CENTER 

[FIG. 5] 

SB10.. LOG IN ID AND PASSWORD TO TRANSMITTING CENTER 
SB20.. ACCESS WWW SERVER BY BROWSER 

SB30.. INPUT ID NO. OF MOBILE UNIT TO BE SEARCHED 

SB40.. RECEIVE POSITION INFORMATION OF MOBILE UNIT (CURRENT 

POSITION, DESTINATION, AND ROUTE, ETC.) BY CENTER 

SB50.. DISCONNECT LINE 

SB60.. READ MAP INFORMATION 

SB70.. SYNTHESIZE RECEIVED POSITION-INFORMATION AND MAP 
INFORMATION 

SB80.. DISPLAY MAP ON SCREEN (ENLARGE OR REDUCE IN 
ACCORDANCE WITH OPERATION) 

[FIG. 6] 

SC10.. AUTHENTICATE USER BY ID AND PASSWORD 
SC20.. AUTHENTICATION IS OK? 
SC30.. ACCESS FROM MOBILE UNIT ? 

SC40.. TRANSMIT POSITION INFORMATION OF MOBILE UNIT OF 
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INPUTTED ID (CURRENT POSITION, DESTINATION, AND ROUTE) 
SC50.. DISCONNECT LINE 

SC60.. TRANSMIT MAP INFORMATION AROUND CURRENT POSITION OF 
MOBILE UNIT OF INPUTTED ID 

[FIG. 7] 

SD10.. LOG IN ID AND PASSWORD TO TRANSMITTING CENTER 
SD20.. ACCESS WWW SERVER BY BROWSER 

SD30-. INPUT ID NO. OF MOBILE UNIT TO BE SEARCHED 

SD40.. RECEIVE MOBILE UNIT CURRENT POSITION AND MAP AROUND 

MOBILE UNIT BY CENTER 

SD50.. DISCONNECT LINE 

SD60.. SYNTHESIZE RECEIVED POSITION-INFORMATION AND MAP 
INFORMATION 

SD70.. DISPLAY MAP ON SCREEN (ENLARGE OR REDUCE IN 
ACCORDANCE WITH OPERATION) 

[FIG. 8] 
USER SEARCH 

INPUT ID OF USER TO BE SEARCHED 
Bl . . MAP DISPLAY 

[FIG. 9] 

SEARCH RESULT 

Ml . . POSITION OF ... 
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